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Abstract
 Objectives—We examined the relationship between socioeconomic position (SEP) and 
sensory impairment.
 Methods—We used data from the 2007 to 2010 National Health Interview Surveys (n = 69 
845 adults). Multivariable logistic regressions estimated odds ratios (ORs) for associations of 
educational attainment, occupational class, and poverty–income ratio with impaired vision or 
hearing.
 Results—Nearly 20% of respondents reported sensory impairment. Each SEP indicator was 
negatively associated with sensory impairment. Adjusted odds of vision impairment were 
significantly higher for farm workers (OR = 1.41; 95% confidence interval [CI] = 1.01, 2.02), 
people with some college (OR = 1.29; 95% CI = 1.16, 1.44) or less than a high school diploma 
(OR = 1.36; 95% CI = 1.19, 1.55), and people from poor (OR = 1.35; 95% CI = 1.20, 1.52), low-
income (OR = 1.28; 95% CI = 1.14, 1.43), or middle-income (OR = 1.19; 95% CI = 1.07, 1.31) 
families than for the highest-SEP group. Odds of hearing impairment were significantly higher for 
people with some college or less education than for those with a college degree or more; for 
service groups, farmers, and blue-collar workers than for white-collar workers; and for people in 
poor families.
 Conclusions—More research is needed to understand the SEP–sensory impairment 
association.
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Working-aged adults (defined as people aged 25–64 years) accounted for 53% of the US 
population in 2010, and the number of Americans in this age group increased by 11.3% in a 
decade, from 147 million in 2000 to 164 million in 2010. In 2007, nearly 39% of US adults 
aged 18 to 64 years had at least 1 chronic condition, and 13% of these lacked health 
insurance., In addition, workers with poor health or health problems are less productive and 
have increased risk of future disability and illness.
The prevalence of sensory impairment is increasing in the US adult population., The number 
of US adults with hearing impairment has doubled, from 13.2 million in 1971 to 28.6 
million in 2000. According to the National Eye Institute, approximately 4 million US adults 
aged 40 years or older had vision impairment in 2010, and this number is projected to reach 
13 million by 2050. Sensory impairment has been associated with diminished quality of life, 
physical function limitations, mental health problems, and loss of productivity.– In addition, 
use of health care and rehabilitation services and lost productivity attributable to chronic 
conditions such as sensory impairments may impose considerable societal costs.,, In the 
United States, hearing impairment among adults aged 18 years or older was estimated to 
cost $4.6 billion in 1998, and vision impairment and blindness among those older than 40 
years were estimated to cost $5.5 billion annually in 1996 to 2004.
Socioeconomic position (SEP), whether measured as education, family income, or 
occupational class, shows an inverse gradient in risk of mortality and several chronic 
conditions, including heart disease, cancer, and diabetes, and in access to health care., In 
both developed and developing countries, middle-aged and older people with low SEP were 
more likely than their more advantaged counterparts to have vision impairment– or hearing 
impairment.– Persons with low SEP lack the knowledge and resources necessary to protect 
themselves against the onset and progression of sensory impairment. They are more likely to 
develop diseases related to vision impairment or hearing impairment, and to live and work in 
noisy environments. They are also less likely to seek eye care and to be aware of the need for 
such care and more likely to report lack of eye care insurance coverage and cost as barriers 
to seeking care.
Few studies have addressed the association between SEP and sensory impairment among 
younger adults of working age; therefore, we examined this relationship among US adults 
aged 25 to 64 years.
 METHODS
We used data from the 2007 to 2010 waves of the National Health Interview Survey (NHIS), 
a cross-sectional household survey that has been conducted annually since 1957 in the 
United States by the National Center for Health Statistics. NHIS uses a multistage area 
probability design among the noninstitutionalized US population. Each year, an average of 
100 000 people in 40 000 households are interviewed. Our sample comprised respondents 
aged 25 to 64 years (n = 69 845). We used a minimum age of 25 years because most people 
have completed their formal education by then.
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The outcome variable was sensory impairment, defined as self-reported vision or hearing 
impairment. Participants were asked, “Do you have any trouble seeing, even when wearing 
glasses or contact lenses?” We classified those who responded yes as having vision 
impairment. We identified people with hearing impairment from the question, “Without the 
use of hearing aids or other listening devices, is your hearing excellent, good, a little trouble 
hearing, moderate trouble, a lot of trouble, or are you deaf?” We categorized those who 
answered moderate trouble, a lot of trouble, or deaf as having hearing impairment.
We measured the exposure variable, SEP, by 3 hierarchical indicators commonly used to 
assess the association between socioeconomic circumstances and health outcomes: (1) 
educational attainment (not a high school graduate, high school graduate–general 
educational development, some college, or college graduate), (2) occupational class (white 
collar, service group, farm worker, blue collar, or not in labor force), and (3) income 
classification derived from the poverty-to-income ratio (PIR; ratio of total annual family 
income to the federal poverty threshold according to the US Census; poor, PIR < 1.00; low 
income, PIR = 1.00–2.99; middle income, PIR = 3.00–3.99; high income, PIR ≥ 4.00).,
Respondents were asked what their main occupation had been during the week before the 
interview. The NHIS data set provides the reported occupations coded according to the 
Standard Occupational Classification System, a US federal system for classifying all 
occupations. We regrouped these codes into the 5 categories of occupational class. The 
detailed codes and corresponding occupations are shown in Appendix A (available as a 
supplement to the online version of this article at http://www.ajph.org).
Study covariates were as follows:
• Demographic factors: age, gender, race/ethnicity (non-Hispanic White, non-
Hispanic Black, non-Hispanic Asian, Hispanic, or non-Hispanic other), 
nativity (foreign born or US born), and marital status (never married, divorced–
separated–widowed, or married–living with a partner);
• Health care access factors: insurance coverage at time of interview (uninsured, 
private insurance only, public insurance only, or both private and public 
insurance), usual place to go for routine health care (yes or no), and office 
visits during the past 12 months (none or ≥1);
• Behavior: ever smoked at least 100 cigarettes (yes or no);
• Clinical conditions: diagnosed diabetes (yes or no to the question, “ever been 
told by a doctor or other health professional that you have diabetes, or sugar 
diabetes?”), diagnosed hypertension (yes or no to the question, “ever been told 
by a doctor or other health professional that you had hypertension, also called 
high blood pressure?”), and self-reported health status (excellent to good or 
poor to fair).
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For all analyses, we used SAS-callable SUDAAN version 9.3 (Research Triangle Institute, 
Research Triangle Park, NC) and STATA statistical software SE version 12.1 (StataCorp LP, 
College Station, TX), which account for the complex sampling design of the NHIS. We 
weighted all data to produce prevalence estimates for the overall population of US residents 
aged 25 to 64 years. We used Taylor linearization to produce variance estimates. We used 
univariate analyses to describe the population characteristics and bivariate analyses to 
estimate crude and age-standardized prevalence of vision and hearing impairment. We used 
the direct method to age-standardize prevalence estimates to the 2000 US Census 
population.
Because education, income, and occupational class are not interchangeable measures of the 
SEP construct,,, we first estimated unadjusted and adjusted odds ratios (ORs) and 95% 
confidence intervals (CIs) for the association of each SEP indicator with visual impairment 
and hearing impairment in turn. Then, we entered the other 2 SEP indicators into each 
adjusted SEP model to test the extent to which each indicator was independently associated 
with the health outcomes once we accounted for the other 2.
We used the Pearson χ2 test to compare impairment prevalence estimates between SEP 
groups. The Wald test evaluated the relationship between vision and hearing impairment and 
SEP indicators. We assessed linear trends in the prevalence estimates by weighted least 
squares regression. We considered differences statistically significant at P < .05.
 RESULTS
Among the study population, 50.8% were female, 62.3% were married or living with a 
partner, 67.6% were non-Hispanic White, 67.5% were covered by private insurance, 90.2% 
had no usual place to go for routine care, 87.9% reported being in excellent–very good–good 
health, 7.4% reported having been diagnosed with diabetes, and 25.6% reported having been 
diagnosed with hypertension (Table 1).
We estimated that the crude prevalence and age-standardized prevalence of vision 
impairment in the study population were 9.2% (95% CI = 8.9%, 9.5%) and 6.3% (95% CI = 
6.0%, 6.7%), respectively, and that the crude prevalence and age-standardized prevalence of 
hearing impairment were 12.6% (95% CI = 12.2%, 12.9%) and 6.9% (95% CI = 6.5%, 
7.2%), respectively (Table 2). The crude prevalence of either vision or hearing impairment 
was 19.3% (data not shown). Age-standardized prevalence of vision impairment was highest 
among respondents who did not graduate from high school (7.7%; 95% CI = 6.9%, 8.7%) 
and lowest among those with college or more education (4.4%; 95% CI = 4.0%, 4.9%). Age-
standardized prevalence of hearing impairment was highest among high school graduates 
who did not attend college (8.6%; 95% CI = 7.8%, 9.4%) and lowest among college 
graduates (4.6%; 95% CI = 4.2%, 5.1%).
Respondents in service occupations had the highest age-standardized prevalence of vision 
impairment (7.2%; 95% CI = 6.5%, 8.1%), followed by farm workers (6.7%; 95% CI = 
4.1%, 10.9%). Blue-collar workers had the highest age-standardized prevalence of hearing 
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impairment (9.3%; 95% CI = 8.4%, 10.1%), followed by service groups (6.7%; 95% CI = 
6.0%, 7.5%); respondents who were not in labor force had the lowest prevalence (5.5%; 95% 
CI = 4.2%, 7.1%). Participants from high-income households had the lowest age-
standardized prevalence of vision impairment (4.5%; 95% CI = 4.1%, 5.1%) and hearing 
impairment (5.7%; 95% CI = 5.3%, 6.3%), and those from poor households had the highest 
prevalence of vision impairment (9.9%; 95% CI = 8.9%, 11.0%) and hearing impairment 
(8.9%; 95% CI = 7.9%, 9.9%).
Our regression analyses showed that all SEP indicators were associated with vision 
impairment, even after adjustment for all covariates (Table 3). For example, people with 
some college and those who did not graduate from high school had significantly higher odds 
than college graduates of reporting vision impairment (OR = 1.29; 95% CI = 1.16, 1.44 and 
OR = 1.36; 95% CI = 1.19, 1.55, respectively; all P < .001). Farm workers were more likely 
than white-collar workers to have impaired vision (OR = 1.41; 95% CI = 1.01, 2.02; P < .
05). Vision impairment was more prevalent among people from poor (OR = 1.35; 95% CI = 
1.20, 1.52; P < .001), low-income (OR = 1.28; 95% CI = 1.14, 1.43; P < .001), and middle-
income (OR = 1.19; 95% CI = 1.07, 1.31; P < .01) than high-income households. 
Adjustment for all covariates and SEP indicators did not alter the results for education and 
PIR, but occupational class was no longer significant.
Our regression analyses also showed that SEP indicators were associated with hearing 
impairment even after adjustment for all covariates (Table 4). For example, odds of 
impairment were significantly higher among people with some college (OR = 1.26; 95% CI 
= 1.16, 1.37), high school graduates (OR = 1.26; 95% CI = 1.15, 1.37), and those who did 
not graduate from high school (OR = 1.34; 95% CI = 1.19, 1.50) than among college 
graduates (all P < .001). Service workers (OR = 1.12; 95% CI = 1.03, 1.22; P < .01), farm 
workers (OR = 1.45; 95% CI = 1.04, 2.01; P < .05), and blue-collar workers (OR = 1.27; 
95% CI = 1.17, 1.37; P < .001) had significantly higher odds than white-collar workers of 
reporting hearing impairment. Odds of hearing impairment were significantly higher among 
respondents from poor than from high-income households (OR = 1.16; 95% CI 1.02, 1.32; P 
< .01). After adjustment for all covariates and SEP indicators, education remained 
significantly associated with hearing impairment. The adjusted odds of hearing impairment 
also remained significant for blue-collar workers (OR = 1.17; 95% CI = 1.08, 1.27; P < .001) 
and people who lived in poor families (OR = 1.30; 95% CI = 1.14, 1.50; P < .001).
 DISCUSSION
We found that approximately 1 in 5 US adults of working age (25–64 years) had either 
vision or hearing impairment and that each impairment was associated with SEP indicators 
even after adjustments for all covariates in our study.
Our findings are not strictly comparable with those from previous studies of the relationship 
between sensory impairment and SEP indicators, because of differences either in the 
characteristics of the study samples or in the definition of sensory impairment. In an analysis 
of earlier NHIS data from all adults aged 18 years or older, Caban et al. reported lower 
estimates for the crude prevalence of vision impairment (6.0%) and similar estimates for the 
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crude prevalence of hearing impairment (13.1%). By contrast, in an analysis that included 
data from the 1999 to 2004 waves of the National Health and Nutrition Examination Survey, 
Cheng et al. found a higher crude prevalence of hearing impairment (19.1%) among people 
of similar age (25–69 years). The differences in prevalence estimates of hearing impairment 
may be because the National Health and Nutrition Examination Survey’s classification of 
participants’ hearing status was derived from audiometric measurement rather than self-
report.
Our finding that SEP (as assessed by income level and education level) was inversely 
associated with vision and hearing impairment was consistent with results from previous 
studies that used objective measures of impairment. For example, cross-sectional studies that 
extracted audiometric and visual acuity measurements from the National Health and 
Nutrition Examination Survey 1999 to 2004 waves demonstrated a strong, inverse, and 
graded association between SEP and sensory impairment, even after adjustment for 
demographic and behavioral factors, clinical conditions, and exposure to occupational or 
recreational noise., After adjustment in 1 study, respondents with more than a high school 
education were 70% less likely to have bilateral, 40% less likely to have unilateral, and 50% 
less likely to have high-frequency hearing loss than persons with less than a high school 
education. In another study, the adjusted prevalence ratio was 25% lower for persons with a 
high school diploma and 40% lower for persons who had more than a high school education.
The adjusted odds of vision impairment were 21% higher for persons who had a high school 
education and 31% higher for respondents with less than a high school diploma than for 
persons with more education. Odds also differed between participants living near (45% 
higher) or below (123% higher) the federal poverty level and more affluent persons. The 
SEP association was also significant for persons with both uncorrectable and correctable 
vision impairment.
Our findings that blue-collar and farming occupations were associated with vision or hearing 
impairment are also supported by previous research.,,, Damaging occupational exposures, 
such as high noise levels, could cause hearing impairment among farmers and construction 
workers,, and exposures such as sunlight, chemicals, and dust could cause vision impairment 
among farmers and blue-collar workers.,, Previous study findings indicate that workers with 
low SEP are more likely than workers with high SEP to be employed in dangerous jobs and 
to be less likely to have access to safety equipment and other industrial protections.
Although studies have emphasized racial/ethnic differences in risk of sensory impairment,,,
our findings demonstrate that socioeconomic disparities in this health outcome are common 
among working-aged adults.
 Limitations
We were unable to draw causal inferences from our findings because of the cross-sectional 
study design. Sensory impairment in early life may lead to low levels of educational 
attainment, future employment, and economic resources in adulthood. Though limited, life 
course research that used data from the 1958 British birth cohort showed that low SEP in 
childhood and adulthood were both associated with increased risks of visual and hearing 
impairment in midlife.– Middle-aged adults with visual and hearing impairment were more 
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likely to be of low socioeconomic status, to be unable to work because of permanent poor 
health, and to be exposed to loud occupational noise. They were also more likely to report 
socially patterned early life factors such as low birth weight or being small for gestational 
age, mothers who smoked during pregnancy, fathers with manual occupational social status, 
and crowded accommodation in childhood.
A recent report from the United States found that working-aged adults with hearing loss who 
had completed postsecondary education were more likely than those who had not to be 
employed and to be paid closer to the amount earned by those without hearing loss.
However, the NHIS does not collect information on SEP indicators and health events at 
multiple points across the life course of participants, which precludes examination of the 
potential effect of reverse causation.
Because variables were measured by self-report, our findings may have been subject to 
recall and social desirability biases. The NHIS questions required participants to self-
evaluate, or rate their vision and hearing health. Although this method of assessment is 
widely used as an inexpensive way to obtain health information, several studies show that 
self-report may not be a direct measure of health status.– Further, respondents may interpret 
seemingly straightforward questions differently depending on their experience of disability 
and current disability status. For example, among older Americans, Blacks have poorer 
visual acuity than Whites but self-rate their vision similarly to Whites. Therefore, the 
reliability of responses is influenced by the process of adaptation to impairment.
Other research indicates that self-report may capture perception or nonbiological features of 
sensory impairment and suggests that SEP may not be directly related to impairment but 
may reflect disparities in access to diagnosis and treatment of conditions such as refractive 
errors and eye diseases and environmental conditions such as poor lighting—all of which 
result in effective visual impairment. Therefore, self-reported sensory impairment may 
provide a more accurate indication of functioning than of health status per se., Although the 
NHIS data did not permit assessment of how individuals with varying degrees of sensory 
impairment responded to the questions, we controlled for nonbiological factors (behavior, 
perceived global health, access to health care) known to confound the SEP–sensory 
impairment relationship.
Because the NHIS data did not include information about family history of sensory 
impairment, specific occupations, or occupational hazards such as noise or sunlight, we were 
unable to assess the extent to which these exposures confounded or modified the association 
between SEP and vision or hearing impairment. Finally, our analyses were limited to an 
assessment of factors related to impairment of only 2 senses (vision and hearing), because 
these were the only types of sensory impairment available from the NHIS.
 Conclusions
We analyzed a large, representative sample of noninstitutionalized US residents aged 25 to 
64 years. This major strength of our study makes our findings generalizable to all US 
working-aged adults. Moreover, in our analyses we used an NHIS data set with imputed 
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income values; therefore, the findings for income-based PIR are less likely to be biased 
because of the usually high level of nonresponse to questions on income.
Approximately 1 in 5 US adults of working age reports sensory impairment. If we 
extrapolate that prevalence estimate to the 2010 US Census population aged 25 to 64 years, 
nearly 33 million adults of working age have either vision or hearing impairment. Sensory 
impairment in the labor force has implications for increased risk of injuries, early onset of 
disability, mental health problems, increased burden on the health care system, lost 
productivity, and unemployment. Because of the numerous risks associated with these 
impairments and the possible consequences of impairment for affected individuals, their 
dependents, and society, interventions to help working-aged adults avoid vision or hearing 
impairment are needed. More research is needed to understand the mechanisms by which 
SEP is related to sensory impairment in the working-aged population and to provide 
information useful for policy formulation aimed at risk reduction.
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TABLE 1
Characteristics of US Adults Aged 25–64 Years: National Health Interview Survey, 2007–2010
Characteristic No. % or Mean (SE)
Demographic factors
Age, y 43.9 (0.1)
Gender
 Female 38 401 50.8 (0.2)
 Male 31 444 49.2 (0.2)
Marital status
 Never married 16 714 19.5 (0.3)
 Divorced/separated/widowed 17 154 18.0 (0.2)
 Married/living with partner 35 704 62.3 (0.4)
 Missing 273 0.3 (0.0)
Race/ethnicity
 Non-Hispanic Black 11 348 12.0 (0.3)
 Non-Hispanic Asian 4 170 4.9 (0.1)
 Non-Hispanic White 40 067 67.6 (0.4)
 Hispanic 13 544 14.5 (0.3)
 Non-Hispanic other 606 0.9 (0.1)
 Missing 110 0.2 (0.0)
Nativity
 Foreign-born 15 342 18.1 (0.3)
 US-born 54 429 81.8 (0.3)
 Missing 74 0.1 (0.0)
Health care access factors
Insurance coverage
 None 16 102 20.9 (0.3)
 Private only 44 080 67.5 (0.4)
 Public only 8 772 10.1 (0.2)
 Both 713 1.1 (0.1)
 Missing 178 0.3 (0.0)
Usual place to go for routine health care
 No 62 754 90.2 (0.2)
 Yes 6 286 8.7 (0.2)
 Missing 805 1.1 (0.1)
Office visits during past 12 mo
 None 14 666 20.3 (0.2)
 ≥ 1 53 952 78.1 (0.2)
 Missing 1 227 1.7 (0.1)
Health factors
Smoked 100 cigarettes in life
 No 40 403 56.8 (0.3)
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Characteristic No. % or Mean (SE)
 Yes 28 814 42.3 (0.3)
 Missing 628 0.9 (0.1)
Ever diagnosed with diabetes
 No 64 428 92.6 (0.1)
 Yes 5 367 7.4 (0.1)
 Missing 50 0.1 (0.0)
Ever diagnosed with hypertension
 No 51 535 74.3 (0.2)
 Yes 18 229 25.6 (0.2)
 Missing 81 0.1 (0.0)
Health status
 Good/excellent 60 606 87.9 (0.2)
 Fair/poor 9 204 12.0 (0.2)
 Missing 35 0.0 (0.0)
Socioeconomic factors
Educational attainment
 < high school diploma 10 290 12.7 (0.2)
 High school diploma/GED 15 729 23.2 (0.2)
 Some college 22 504 31.9 (0.3)
 College graduate 20 886 31.5 (0.4)
 Missing 436 0.7 (0.1)
Occupational class
 White collar 37 980 55.9 (0.3)
 Service 11 718 15.3 (0.2)
 Farming 552 0.7 (0.1)
 Blue collar 14 648 21.8 (0.3)
 Not in labor force 2 901 3.5 (0.1)
 Missing 2 046 2.7 (0.1)
PIR-based income classification
 Poor (PIR < 1.00) 10 324 10.9 (0.1)
 Low income (PIR = 1.00–2.99) 12 658 16.3 (0.2)
 Middle income (PIR = 3.00–3.99) 20 216 29.5 (0.2)
 High income (PIR ≥ 4.00) 26 647 43.3 (0.2)
Note. GED = general educational development; PIR = poverty-to-income ratio. Sample size was 69 845. Some characteristics may not total 100% 
because of rounding.
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TABLE 2
Crude and Age-Standardized Prevalence of Sensory Impairment by Socioeconomic Position Among US 
Adults Aged 25–64 Years: National Health Interview Survey, 2007–2010
SEP Indicator
Vision Impairment Hearing Impairment
Crude Prevalence, % 
(95% CI)
Age-Standardized 
Prevalence,a % (95% 
CI)
Crude Prevalence, % 
(95% CI)
Age-Standardized 
Prevalence,a % (95% 
CI)
Total 9.2 (8.9, 9.5) 6.3 (6.0, 6.7) 12.6 (12.2, 12.9) 6.9 (6.5, 7.2)
Educational attainment
 < high school diploma 13 (12.1, 14.0) 7.7 (6.9, 8.7) 14.2 (13.3, 15.3) 6.6 (5.8, 7.6)
 High school diploma/GED 9.5 (8.9, 10.1) 6.4 (5.8, 7.2) 14.1 (13.4, 14.8) 8.6 (7.8, 9.4)
 Some college 10.6 (10.1, 11.2) 7.4 (6.8, 8.0) 13.9 (13.4, 14.5) 8.1 (7.5, 8.7)
 College graduate 6.1 (5.6, 6.5) 4.4 (4.0, 4.9) 9.4 (9.0, 9.9) 4.6 (4.2, 5.1)
 Linear trend test *** ***
Occupational class
 White collar 8.4 (8.1, 8.8) 6.1 (5.8, 6.6) 11.1 (10.7, 11.5) 6.1 (5.7, 6.5)
 Service 11.4 (10.6, 12.2) 7.2 (6.5, 8.1) 12.1 (11.3, 12.9) 6.7 (6.0, 7.5)
 Farming 13 (9.8, 17.1) 6.7 (4.1, 10.9) 15.9 (11.5, 21.6) 5.7 (3.4, 9.3)
 Blue collar 10 (9.3, 10.7) 6.1 (5.4, 6.8) 17.4 (16.6, 18.1) 9.3 (8.4, 10.1)
 Not in labor force 9.9 (8.6, 11.5) 6.4 (4.8, 8.5) 8.9 (7.8, 10.2) 5.5 (4.2, 7.1)
 Linear trend test ns ns
PIR-based income classification
 Poor (PIR < 1.00) 15.1 (14.2, 16.1) 9.9 (8.9, 11.0) 15.2 (14.3, 16.2) 8.9 (7.9, 9.9)
 Low income (PIR 1.00–2.99) 12.1 (11.4, 12.9) 7.6 (6.8, 8.5) 12.7 (12.0, 13.5) 7.2 (6.5, 8.0)
 Middle income (PIR 3.00–3.99) 9.1 (8.1, 9.6) 6.0 (5.5, 6.6) 12.4 (11.8, 13.0) 7.1 (6.5, 7.7)
 High income (PIR ≥ 4.00) 6.7 (6.3, 7.1) 4.5 (4.1, 5.1) 11.9 (11.5, 12.4) 5.7 (5.3, 6.3)
 Linear trend test *** ***
Note. CI = confidence interval; GED = general educational development; ns = nonsignificant; PIR = poverty-to-income ratio; SEP = socioeconomic 
position. Linear trend was assessed by weighted least squares regression.
a
Standardized by the direct method to the 2000 US Census population
***
P < .001.
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TABLE 3
Unadjusted and Adjusted Odds Ratios for Association Between Socioeconomic Position and Vision 
Impairment Among US Adults Aged 25–64 Years: National Health Interview Survey, 2007–2010
SEP Indicator OR (95% CI) AOR (95% CI)a AOR (95% CI)b
Educational attainment
 < high school diploma 2.32*** (2.08, 2.59) 1.36*** (1.19, 1.55) 1.26** (1.09, 1.46)
 High school diploma/GED 1.63*** (1.46, 1.81) 1.11 (0.99, 1.25) 1.04 (0.92, 1.19)
 Some college 1.84*** (1.66, 2.03) 1.29*** (1.16, 1.44) 1.25*** (1.12, 1.41)
 College graduate (Ref) 1.00 1.00 1.00
Occupational class
 White collar (Ref) 1.00 1.00 1.00
 Service 1.40*** (1.27, 1.53) 1.03 (0.93, 1.14) 0.95 (0.85, 1.06)
 Farming 1.61** (1.16, 2.25) 1.41* (1.01, 2.02) 1.23 (0.86, 1.74)
 Blue collar 1.21*** (1.10, 1.32) 1.05 (0.95, 1.15) 0.96 (0.87, 1.06)
 Not in labor force 1.18* (1.01, 1.39) 0.80* (0.67, 0.96) 0.70*** (0.58, 0.84)
PIR-based income classification
 Poor (PIR < 1.00) 2.5*** (2.24, 2.74) 1.35*** (1.20, 1.52) 1.45*** (1.27, 1.65)
 Low income (PIR 1.00–2.99) 1.93*** (1.74, 2.13) 1.28*** (1.14, 1.43) 1.35*** (1.20, 1.53)
 Middle income (PIR 3.00–3.99) 1.39*** (1.27, 1.53) 1.19** (1.07, 1.31) 1.23*** (1.12, 1.37)
 High income (PIR ≥ 4.00; Ref) 1.00 1.00 1.00
Note. AOR = adjusted odds ratio; CI = confidence interval; GED = general educational development; PIR = poverty-to-income ratio; SEP = 
socioeconomic position.
a
Adjusted for all covariates (age, gender, marital status, race/ethnicity, nativity, insurance coverage, usual place to go for routine health care, 
number of office visits during the past 12 months, diabetes status, hypertension status, health status, smoking status).
b
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TABLE 4
Unadjusted and Adjusted Odds Ratios for Association Between Socioeconomic Position and Hearing 
Impairment Among US Adults Aged 25–64 Years: National Health Interview Survey, 2007–2010
SEP Indicator OR (95% CI) AOR (95% CI)a AOR (95% CI)b
Educational attainment
 < high school diploma 1.60*** (1.44, 1.77) 1.34*** (1.19, 1.50) 1.23** (1.08, 1.40)
 High school diploma/GED 1.58*** (1.46, 1.72) 1.26*** (1.15, 1.37) 1.19** (1.08, 1.31)
 Some college 1.56*** (1.44, 1.68) 1.26*** (1.16, 1.37) 1.28*** (1.17, 1.39)
 College graduate (Ref) 1.00 1.00 1.00
Occupational class
 White collar (Ref) 1.00 1.00 1.00
 Service 1.10** (1.01, 1.19) 1.12** (1.03, 1.22) 1.04 (0.96, 1.14)
 Farming 1.51* (1.04, 2.20) 1.45* (1.04, 2.01) 1.34 (0.97, 1.87)
 Blue collar 1.68*** (1.57, 1.80) 1.27*** (1.17, 1.37) 1.17*** (1.08, 1.27)
 Not in labor force 0.78** (0.67, 0.92) 0.96 (0.80, 1.16) 0.87 (0.72, 1.04)
PIR-based income classification
 Poor (PIR < 1.00) 1.32*** (1.21, 1.45) 1.16** (1.02, 1.32) 1.30*** (1.14, 1.50)
 Low income (PIR 1.00–2.99) 1.08 (0.99, 1.18) 0.98 (0.89, 1.08) 1.06 (0.97, 1.19)
 Middle income (PIR 3.00–3.99) 1.04 (0.97, 1.12) 1.03 (0.96, 1.12) 1.06 (0.98, 1.16)
 High income (PIR ≥ 4.00; Ref) 1.00 1.00 1.00
Note. AOR = adjusted odds ratio; CI = confidence interval; GED = general educational development; OR = odds ratio; PIR = poverty-to-income 
ratio; SEP = socioeconomic position.
a
Adjusted for all covariates (age, gender, marital status, race/ethnicity, nativity, insurance coverage, usual place to go for routine health care, 
number of office visits during the past 12 months, diabetes status, hypertension status, health status, smoking status).
b
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